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ABSTRACT : 

PURPOSE: To improve packaging density in a multi-chip module, by casting a laser 
beam to a main face of a semiconductor chip in a metallic compound gas atmosphere, 
and depositing a metallic layer so that the semiconductor chips are connected 
electrically with each other. 

CONSTITUTION: A recessed groove 2 having a flat bottom is provided on a main face 
of a substrate 1 in a multi-chip module. In the recessed groove 2, a plurality of 
semiconductor chips are mounteci'^f ter the main faces thereof are adjusted to the 
same height. An insulating 'film 6Ts provided on the semiconductor chip 3, and an 
interconnection 7 is provided on "the insulating film 6 for connecting the 
semiconductor chips electrically. In this case, the interconnection 7 is formed by 
depositing metal generated through decomposition of a metallic compound gas onto an 
irradiated part while an energy beam is cast to the main face of the semiconductor 
chip 3 in the metallic compound gas atmosphere. 
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b imib^h¥^ii:mm!S^<nsmm. 

[0001] 
[0002] 

[«e*<ofiSS] v;i^^-/r • tx^-;H±> CPU, 

RAM. ROM, y-bT^'f^t*<0m«lHlffi5r^ii^«c 

■cfcs. ^i^^ yrirminzmm-^izii^ 

if-V^ -f T A B , 7 'J -y y t'C^l^^nS 
[00031 rr>f • f--f-, Vvy'fyi^ 
2^, 1 9 89^ 6 ^(lEEE TRANSACTIONS ON CGNPONEN 
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TS.HYBRIDS.AND HANUFACTURING TECHNOLOGY, VOL. 12. NO. 
2. JUNE 1989) J P 1 8 S—P 19 4 vyH-^ y 7" 

[00041 ±Sl:m.^zw&^ixti-7)i^^ y r ■ ti^' 

•yrtJjuR^j-ffiio^swfL^^Jt, #«io?Ltcaax 
fc'^i^*^ «yri:a«i:<^)iai&iia'efi^s k 

[ 0 0 0 5 1 iy:r. ^^«c^ yrk««fc<0HtCiiSS5r 

f-«y7-<7)#^(CiItg«^«0>'N- y KSriifrCfe^, 
«c^ y7--Sr7L(cai2X^ifli, ffi«<7)±cilt A 1 ^ifco^ 

mK^i^L, yitYV'jxvi-7X9^zm\^xzffm 
wSL^f'^^-^-yy-ti-fj^m^^tytixy.^h. 

[0006] 

[fSHBA^M^LJ: 3 bttwmi mi:imzsm^fdt 

Srffliitf?L<^^ffl<0««fc^S(<Oii:il«^^N--y KSrIS 

ifix^tcy>^by>^ofsmifiti'yt:.. 

[0 00 7] tit. ±W^AS I C (Application Speci 

fic 10 ffi^mXizmK -7;wf-^ yr • t^i-zp 
fcifcv^TtlSJSWia (TAT) <^SIB**l?*3iiTi>S 

h^fikkthby.^ommfii>'>it, 

[0008] ^W^M. lMLflPm^\,zm^ LT^$ 
30 ixfzi><r>xf> 0 . a Wtivyi^^f - >y r - 1 JL-;U 

[00091 *IMB<7)ffi<7)ge^{i^ -7;H-f - y r • 
[00101 *f|BB<^<OBWIi. -^^H-f - -y r • tv* 

h. 

[00111 immm*j:t>xf\iz^mff)nmbmm. 

[00121 

bii^Xhh. 

[00131 *||HBJ±, 1^c7)^(*^-yr^v;H-f- 

xcom^'pxim^mi^i- yr<^±m±izv—f\z- 
j^^imLxtm^it^t^mL. mBu—f^z- 

50 m»i-ynsimsmizimrh:mxi>t. 



3 

100 14] 

[0015] ±EL/c^gt: »«LhtSE«l^ 
[0016] JiEtytr^gtrititf, #^ft^y7-co± 

[00 17] 

[jlSfefi'ill ] ^2Hti, *lfeBa<o-||;te0ll'r'*Sv;H- 

[00 18] - t>?a-;l'<J5»«l<0 

0. ^WI!!im2rtWi1SSffl<0^|^{*:^ yr3*«'e*l<i> 

•y r 3 1 <0±M«^ia»<ojS$ fc: 

[00191 ±£fflg 1 iOiiinco^jaaitcJi. v/P^^ 

5rm-r S^ScO 'J - YWSk^ AHMS 2 5rHtr i 3 

S^fiOxyN. *fcJ4J:£ims*f-y r3 J: 9 1*® 

[0020] mm$. 1 t^@$ix/c^|i#«c^>y r 3C7) 
l£iint>ilf^«c^ y7-3coraW4. ffi»H5*<®i* 
tyX\^h. c:<Ot6»H5{4, #^*f-yr3i:»Sl fc 

cOg»^i|i^«cf-yr3<Ofi[MS(5i6^:t'^BWfc L^/it 

-C-c^MI^Sb&i^iic^-yrBfcit^lSl?: 

[00211 JblB^(*^-yr 3<0±a[W4. 
A«il»t*>ilTl^&. C:iO*e»IS6tt, MitfCVDffi-r 

ffi. CVDffi-CtftaL-tPSG(Phaspho Silicate Clas 
BSG(Boro SilicateGlass) Wi.. BPSG(Boro 
Phospho Silicate Glass) <b£VM4xey3— h 

[00221 J:£tt»iS6<^±ia5fc:a. 

«7«. :^ft^;yxcD#llSi+T'#«»^-yr3<0 
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[00231 mm.i\x. Aai:»)m^fflE*itmsffl 

3«±iHt-5-a-Pftll?L$futS^8 Sra tT^* 

^•y7-3t7)rtSJ5!Sfca]e$*i-ci-^i.. jjesB^ 

7 <^)-3»4. S^8 ^ M tT^^fr^ -y T 3 tOWaSi 
10 «P±$-«^LT(-^S. 

[0024] JMS7J4. imSSratT 

s«i<7)^3aa5<7)u-Hii«4fct,s^$aTfco, ^ 

[00251 ±ieBBI8i7<^±|aifct4. iN?«c^>yr 3fc 
i'f^tLX\.^h. .riO>'\-y>"<-i^ 3^11914. 

V D&-rtii« L/cK^t^M^ f^ttx t y n - hmxm 

[0 02 61 03fc:*t- i^fc. 3t^l«ist»iov;i/^-y 
r ■ ti^'i-;W4. Jiffia«i±{ci^§*i./ii|^^«c^ 
•yT3$^. «!?;e.tf>'y/yH->yr • v-f ^'oayti- 
rJ'. RAM, ROM. ^^'O-b/KA/D, D/A^ 
fc') iJj:tX7y:5^AOi^' /i7T«fltt, C:a/J>^iil«[7 
•C«^TS i b izX-oXmSL 1 ±fc:0^^<O£^;^.^rA2:ll 

[ 0 0 2 7 1 tfc, B4tc^J: a fc. jjs^iSMo-^yl' 

30 y:^^^;l^ yT- v>f ^'D3ytfa-^'«:J;0:*dfl«=5: 

AM. ROM. ^yrJ^AOv-'y^^f tifc{cS«l±fc: 
t^miX§iM7(0J^^-yf:mS3&e.thZtizi:*). 

m-M 1 ±x'i^xTAmmimmizmitt:im 

^f>T^im&iZ^'yX\,^l, 

[ 0 0 2 8 1 ^COi 3 {C. :*5lig0II<OV;l^^ y r • t 
va-;K4. fflSl±t:^L^i|^«cf-yr3iO±a5 
(cieSIS6 2:^L-CilS7 2rJgjSL. v:<7)ffi«7«-at 
T:9r^<O^I^(*c^-yT3S^S^LTV^Sc7)-C. JJES 

[002 9] ^fc. StfJ^lftattJV^Tfc. iSS^^^'- 
aflttca^l^Mh. SitU^O. ^«c^-yr3$:^ 

[00301 tt:. *mtm<7)-7)H-i-yr ■ ti^'*- 

/W4. ip#fltf-v7-3<0±a{fcJgj£Lyt:i^7S:atT 

50 ^iii^'/'r3fSimmth<ox. ^*f-"/r3<o± 
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[0031] t.tz. 4^e9<ov/Pf-^-/T • tvA- 
t«ru<7)-c, Sfii 1 ±fc:iJJtS^«£f - -y r 3H±<0I5! 

[ 0 0 3 2 1 iJt . :*^«S9<0V;l^f- -y 7" • ti''*- 10 
Mi. ^{*^>yr3«rtSI®H^;K>T^ y^^>''««y K 

[00331 tti. *ISte09<^-evi^^-yr • t^'jL- 
yKl. iag7^ffll:-C^«cf-yr3c7)rta®^P±S: 

«y r 3 OrtasSMl^ JiMlMS^ 1i« LT O I, , 
<mt:J:0. ^«c^>yr3iOrta!iiiS?eS5:fiS-rS 20 

[0 0 341 <Kc. m5i:m\^x±sssj&7<m&izm 

[003 5] c:coi--ifcvD§gS2 0Ji, fm^tm 

^«:5!laS2 2^(i;tT^^S. I^— r3l£S2 HI, fflli 
KU-1f aj^J 2 0 0 mW. W^WL^^-^<^r)Vdy 
( A r ) i^-- f 0 . m<r>i^-^^(^a y v 
o-7 2 3fcJ:oT'foa^)^rt'*-'|ilffll^itS. tJt. 

[0036] ±E«SIS2 2rtiO+*t«. gil^XY 

XT- i;n y b 0-7 2 6 X yxt- V H 7 >f /N' 

2 7 1 J: -jT*T*InIfc:raa$nSX YX-f-s^'2 8*« 
ES^ilTV^i.. BffEv;H-f- yT ^:i^'ji.-;K^^ 
1(4. aiM3>'ho-7 2 9tcJ:oT*ilffi)$iiSe 
amJgltS 0{cJ:oT«iaS2 2(r>-^^m.3 1 
*»<55^^ •y5'««3 2«:afCXYXx-v28±fc:» 

40 

[00371 J:EiHi!i^3 1 (4. 9~if^m-r^yr2 5 

b K J: oTJM 2 2 fc \mM:M^^m^mixt h 

tmb^j:->X\>^h. ttz. ±SXYX^-i^2S\i. ^ 

[0 0 381 lMimm.2 2<n}M^WM^ittzV-^ 
m^2 lA>^>XYXT->'2 8±tcBgW§tlSW— rt' 

:/X3 5 1 3&»^.=s:s \::-m^itsm3(mkmnt>ixx 
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;tlfAOt;^'jLl/— rJ' (Acoust-Optic Modulator) Srffl 
v^Ti^S. t'-Ajg3!£S34{4, gil^AOX^^-yn 
yho-^3 6{cJ:-5TiHWSilS. U— »ft-ALB 

[00391 ±IBXYXt->'*2 8<om±^rfeH4. ^JT 
xaayha-7 3 7t:J:o-CSIffll$fi.S;!rx« (K*5 

ifxm^^m 3Simw.^tix\^h. zcD^xms 

XYXT-i''2 7±fc:ag$n^fflglo±iB±tc 
ty7'T>'*/^5K-;^ (Mo (cOs) <oia5r^fl: 
^i|*»&»<i>^r&»E:iy:^ G s imi-& . 
[0040] JJB#3>'ho-5<4, v>-Kx^x^^ 

ei-^'3 9fc:J:or«(l«i§*i4. JJESeilMt:«, 

ix. mmrxiy^MzX'>xmsMmtif::.'mifiii^ 

[0 0411 J:^»ffl3yifa-^'3 9(Ctt. CRT 

4 0. ^-if^-YA 1 , -7^X42^ 70>ytr-T-fX 

*<0^fc it^a^^: t'*<tT*»ti.S . 
[00421 {Rtc. iE^e/l^f- -yT ■ "ti^ sl-iI'<7M 

mm^mmth. t-r. i^«'>x/Nro-bx (cm 

(*c»>X/\C0±ffltCB5IECPU, RAM, ROM, y— h 

[00431 06J4. ztii;></)m^mmmfs.tti¥m 

{4. Xi'y^yy^yS^itLXK\'^z^^^tlf:i^ 
tO^«c^>yr3*J*S^«tiiSStLTIr^S. X^^'f 
y9'f>'S±t(4, ^l*c^ yr3t:ffiH5fut^a<7) 
"rX hm^^y K 5 1 **gft^itT V^S . C:<?5-rX hffl>'t 
•y H 5 U4 , ^mHii- -/ r 3 Ofi±«liI® f: 

[0044] i/^, ±iB#®f*:>>xyN50tCJ4, 
^•y r3 ct 0 tW^JBOf X hfflf- yr 5 2*5|SJt^.<t-C 

v^S. ::cOTXhfflf--/r5 2{4, x^'7'f:^7'f>'S 
±fc^»t^>*Utiiaa5 3 JrfflfC^l^fr^-y 7-3 

mmxx/tmr-x hfflyfy H 5 1 tm-<oJMxm& 

[00451 iierX bfflf- y r 5 2 (CI4, ^«cf - y 
XMllSS (TXbvN-^'-ylS^IIlffi. T^HSSfil^rlll 

») im»^tix\,'^i>. ::ffyrxhmmmi. '>xy\r 

o-bXTm«lHlffifcI^l^fc}glS$fiS. 
[00461 JJB^«cf-yr3<O0r««O«i^tCJ4, ft 
StJJ:t^S«a!ffl<o-7-^'M*«^tt*>*iTv^S. c:<o 
v-^'MJi, ItrarX hffly«-y K 5 1*5 J: Visas Si: 
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10 04 71 -^xyNTo-bXj&^Lyt JiE^P^WOx 
y rv^ >S±JimftzmrrX Fffl/-?-/ H 5 1 (c 

[00491 CKOr^ vy^'lCi 0, hfflVN- y H 5 
•3(8$fiS. =5:tJ, ^«s^'y7-3fcxXhffl^-yT5 

hffl^-C y F 5 1 ti. Jja^>f i^y^^IgtCjti*.. ^ 

[00501 C:«0 i d *IISSCTT«. ifs^flc^xyN 
5 0<OX:J'5'f T'^'f >'S±t^*f-yr3t:«^$ 
*iJtrXhffl.'t.y F5 1 ^gt-W:<D-C. ^W^vTS 

[00 5 1 1 ^ismmt^i. imsft'^x/NS oh 

iZT-xhmmmx.tzT-xhmi-yrsiim'r. .r<^ 

TXhffl^«y7-5 2Srjifr^«c^-yr30S5^P 
«fflfc-r:^h-rS<?)-C. ^flc^-yr3<0rtSSfcT;^ Mil 

[ 0 0 5 2 1 iJctc. ±M<OJ: 0 izLXnf>tifz¥^W^ 
[00 531 tr. m7i^-tXdiz. mRKOiMi: 
lz*j-]imL4i:m^i. 'J-KiSfi4li. 0lli.Jf» 

« 1 (OiMiZXJ y ^'ft^ aXtm L7t A 1 . C u J) s 

[00541 <J?fc, yr 3R±e5±iiicO^$^ 

^54 C0±tc^«if - y r 3 <^±1ii$-TliiJ§ LXM 
-fr. ^«cf-.yr3lSIfc:ieStt5Sr3t«-rS. 

[00 5 51 H9t=5^-rj:9t. ^i^^yrs 

J:^TJ:^eM»t5$-«fl:$*. ^flsf-yr3i&»IS 
[0 0 5 61 iJctC. ±M<7)Xo\izLXWSiltZim^tl 
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[00571 t-f. mi (a) t^idtc, 
•yr3<^±at;:ffi»lS6$rttSL/cSi. ^<^^l86t> 
<J:tf^«cf-yr 3<7)A-y y'-C- V 3 y|S6 0 S^^L 
Ta±«ilS6 ltc^l>«^8Srm-f =3rfc. 

[00581 ismkus mm-hizii. t-r. mm 
10 Bi6ff>±^izm'm\^i^xvim^u zffimrmu'j 
xhrn^miimmx-nmh. mmx-m^-ti, 
mmcommc^y^ii. smfizi^^ itii- -y rwsmm 
myr^)Vfizm^%. ^w^-/r3</)^\izhht^t 
^mm^x^^^tumr^-^mm^Ltsifitifio . 

[00 591 z.<r)-?-9mi. mmem.xfn'/v^ 

[00601 ^{ki^ y r 30#^{i. iffiiOSS^ffl 

20 wmm^-^h^xmiiiJiizmsL^ixx^^hifi. SBt 

^co«-^l4. SI otc^Ttidtc. ^ti^ti<r>sm 
«c^-yr ( p. Q - ) O-7-^'M<0fi[SfcJ:l^$SrS!l 

Pi (x. y. z) Pi' (x. y. z) 
Qi (x. y. z) Qi' (x. y. z) 

(i = l~4) 

[00611 ii^, ^|i^«c^>y7-3£7)ffimi4, 1 OmX 

1 obh^. msLi±.\iziini>mw^Mi. 

±2QumWL 

x'hi><Dx\ mm)ii<r>mm. iMsmmmixmL-t 

[00621 iXfc:. iSm^HW h*3iaiL-CWv 
K6tJJ:l/>"t-y £^'<>-i^3 yK6 OS^x-y^y^^UTS 
[ 0 0 6 3 1 ^r*3. ±^^8i4, m^'f jfyb'-A 

[00641 i5ctc. ±ieas i S: miew-rc vona 
50 ^-rs . ms. 1 <Dfis^4, sis i tzim^tu^^ 
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[00651 immmtfinhiih t . mi^ny ho 
-y2 4izX -yXUm^til ^'-.-K^TKvr 2 5 a*< 
2 1 0 P aggcoS^tC^^ 

2 1 iH^im L . Ia£g^8 OJSStSaS Ltl&Um 10 

[ 0 0 6 6 J -ri) t . W-1f t'-AL B <7)x:t^yU:^^-tC 
J:r>rMo (CO)6*«^mU. 01 (b) t^id 

Mo ij^mWrti. C:OMol7a«, I^-ifb'-ALB 
<OB^$:^ttS b t i oTif^^tClEft 01(c) 

[0067] ^V^•C. XYXx-v'2 8*5Fr^<0:frl6]t 
*T^I&3<X. 01 (d) fcS^idt:. -eiOilSffc^a 20 
-5-Cie»IS6<!5^iiitMoB7a*J«fa!L. ws&iim 

[00681 iOiptcUT. ^«5^yr3Ht5j:t^ 
XYXx->''2 8Sr3 0 0X:getcaiiaL. iBtl7S:« 

i«-rs MoJi7 a*r--7i'LT-e<oftfiie*T»f s. 

SittiO. |friE02tcSrr-7;l/f-^>yr- tvjL- 30 
[ 0 0 6 9 1 J: d *||SfiM-ctt. f h'-A 
•y7'3StJJ:tf^«c^yr30rtS?i;«ll^±SrtSS-f 

[00 70101 Hi. IM-rfH-^-zT ■ ^i^a.-fU 

h. 40 
[007 1ia«l{±. /N--x^r->'mfe7 10^^rbx 
7 2l*«C»±Stl.TV^S. ^t-/^r_i;s«71«. W 

(SSft. ^(OTmiziimcO U - H t y 7 3 3!)^tt i?**!. 
TV^S. »Rl<0'J-HiJiS4{i. Au-^Cu*»/i>^S 
.-Kyr ^ y^^'7^^r74 i:it LX^^-y y~-Jmi7 1 (7) 

[0 0 7 2] JJa'J-Kiii»7 5{±, M-.y^r_^^7 

Kortiasaaa (b^w) S:at"C«iEU-Kty7 3 
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f4c^ -/ r 3 {±. 7 . 'J - KEgl4 , --Jfy X >f 
-<-\'74, 'J-Ki^7 5t>J:lXyN--yir_i;^7io 
rtasiSHS-aitT 'J- Key 7 3 i:^^$*lTV^&. 
[0073] Jje/'? y y-i^mR7 1 c7)±ffifC«i. 
X^:i:(7)tr±*f 7 6 lr:fr LT=^f + •yT7 7*<g^$tl.T 
V^S. ::<0=^r-V' y7-7 7li, 05;e.JfA5'f h^fllT/P 

[0074] 

[1610112] i5ieSI:te0fC{i. 1^— fb-ALBHiS 

Mo (co)6ff)^msLmi:mmLxw&7i:m&Lti 

Ifi. 01 2t:^cr7n-fe:fi!oTi!tl7i&»jairs^:i: 

[0075] -r^rij^?. ^«c^-77-3<0>'N- xi''^-i^ 
3 >I16 0 *j ilf -e<^±a5tl^ LnrieSBi 6 $:BafLl, 

x&±mmeuzmthWM.si:m^Ltz^. 
[0 07 6]ij:{c, a«i^fiiE^— rcvDiia2o 

<7)«UlS2 2{c«BIIL. XYXr-v2 8±K:fi[S9itf) 

-rs . 1 <?)ijiBft«>(±, a« 1 -efi-e 

nco^li^ft:^ y 7-3 c^v-^' M<?5{aSfc J:t^«$ Sr W'- 

[00771iKUT. XYXr-i^2 8S-@fS<0^rr6lt 
^$-tt-^r*>*^> . ±i2SRfc^— f t'-A L B $:BSM-r 
XYAx-i^'2 8iO^{i, mffi^»-'r^S«fi« 

[0078] ±ffiSISSrSTyl-;<^ *}AmWj:i^<n 
X -y ^y^^iSTJra L-C^ WMB'riO^M^I^ L^: 

»«II60±a5fc:S-o-C:^IS^**Xfx#ia^«*>"C 
T=~~)VLX^mm!\^^WtL. ^SMi:tx\i^^^h 
UbizX-^X. ^«s^yr3SS:«^aiSS7^}» 

[0079] tLh. J: oTiSr^^fclfeBBSrll 

10 0 80 \m&mm\x'\t. ^^-^bLxuo 

[0081] 4^f*^ -y r<0±®±t:»JiW-Si5SS:# 
[00821 S«Lht^|*:^ -y T^rmf h h 

[00831 SSttStCtt, 4:9 5 y^'^m^mi^ 

^m\'^izb%>x%h. 
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